Phenylalanine uptake in isolated renal brush border vesicles.
The uptake of L-phenylalanine into brush border microvilli vesicles and basolateral plasma membrane vesicles isolated from rat kidney cortex by differential centrifugation and free flow electrophoresis was investigated using filtration techniques. Brush border microvilli but not basolateral plasma membrane vesicles take up L-phenylalanine by an Na+-dependent, saturable transport system. The apparent affinity of the transport system for L-phenylalanine is 6.1 mM at 100 mM Na+ and for Na+ 13mM at 1 mM L-phenylalanine. Reduction of the Na+ concentration reduces the apparent affinity of the transport system for L-phenylalanine but does not alter the maximum velocity. In the presence of an electrochemical potential difference of Na+ across the membrane (etaNao greater than etaNai) the brush border microvilli accumulate transiently L-phenylalanine over the concentration in the incubation medium (overshoot pheomenon). This overshoot and the initial rate of uptake are markedly increased when the intravesicular space is rendered electrically more negative by membrane diffusion potentials induced by the use of highly permeant anions, of valinomycin in the presence of an outwardly directed K+ gradient and of carbonyl cyanide p-trifluoromethoxyphenylhydrazone in the presence of an outward-directed proton gradient. These results indicate that the entry of L-phenylalanine across the brush border membrane into the proximal tubular epithelial cells involves cotransport with Na+ and is dependent on the concentration difference of the amino acid, on the concentration difference of Na+ and on the electrical potential difference. The exit of L-phenylalanine across the basolateral plasma membranes is Na+-independent and probably involves facilitated diffusion.